Objective. To examine Veterans Health Administration (VA) enrollees' use of VA services for treatment of behavioral health conditions (BHCs) after gaining Medicaid, and if VA reliance varies by complexity of BHCs. Data Sources/Study Setting. VA and Medicaid Analytic eXtract utilization data from 31 states, 2006-2010. Study Design. A retrospective, longitudinal study of Veterans enrolled in VA care in the year before and year after enrollment in Medicaid among 7,249 nonelderly Veterans with serious mental illness (SMI), substance use disorder (SUD), posttraumatic stress disorder (PTSD), depression, or other BHCs. Data Collection/Extraction Methods. Utilization and VA reliance (proportion of care received at VA) for BH outpatient and inpatient services in unadjusted and adjusted analyses. Principal Findings. In adjusted analyses, we found that overall Veterans did not significantly change their use of VA outpatient BH services after Medicaid enrollment. In beta-binomial models predicting VA BH outpatient reliance, veterans with SMI (IRR = 1.38, p < .05), PTSD (IRR = 1.62, p < .01), and depression (IRR = 1.36, p < .05) had higher reliance than veterans with other BHCs after Medicaid enrollment. Conclusions. While veterans did not change the amount of VA outpatient BH services they used after enrolling in Medicaid, the proportion of care they received through VA or Medicaid varied by BHC.
Furthermore, existing literature on the impact of Medicaid access on veterans' health care has not focused on behavioral health. Both the VA and Medicaid have served as critical providers and payers of institutions supporting treatment for individuals with BHCs, including mental health and substance use disorders (Shirk 2008; Watkins et al. 2011) . With policy debates on the future of VA and Medicaid underway, it is important to understand the role of both systems in providing care to veterans.
This study therefore examined VA enrollees' behavioral health use following enrollment in Medicaid. We hypothesized that VA enrollees would utilize Medicaid for some behavioral health services after gaining Medicaid coverage, but that VA use would remain high. This hypothesis is consistent with previous findings on dual VA-Medicare enrollees, which found high reliance on VA behavioral health services (Liu et al. 2010) as well as a positive association between having a BHC and VA reliance (Petersen et al. 2010) . We also hypothesized that VA reliance would vary based on BHC, specifically that individuals with combat-related BHCssuch as PTSD-would have higher reliance on VA after enrolling in Medicaid than individuals with less severe conditions, such as depression. This is the first study to examine differences by BHC categories (SMI, SUD, PTSD, depression, and other), and the hypothesis is motivated by previous work showing greater military and combat-related cultural competency among VA versus civilian providers (Tanielian et al. 2014 ) and VA leadership in developing specialized behavioral health treatment (e.g., for PTSD, depression, military sexual trauma, and suicide prevention) (U.S. Department of Veterans Affairs 2012; Finley et al. 2017; Lemle 2018) .
METHODS

Study Design
We conducted a retrospective, longitudinal study of the use of face-to-face outpatient and inpatient behavioral health services in the year before and year after enrollment in Medicaid among 7,249 nonelderly veterans with BHCs ( Figure 1 ). We excluded veterans without VA utilization, veterans with Medicare coverage, and veterans enrolled in Medicaid through disability eligibility. Veterans had to have been enrolled in the VA for 12 months prior to enrolling in Medicaid for at least 1 month in calendar year (CY) 2006 to 2010. Veterans were included from 31 states (see Figure 1 ).
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HSR: Health Services Research 53:6, Part II (December 2018) We categorized patients into mutually exclusive categories based on a hierarchical ordering of behavioral health severity (Hunter et al. 2015) : SMI (n = 975); SUD (n = 2,478); PTSD (n = 1,044); depression (n = 1,799); and other BHCs (n = 953). SMI included schizophrenia, manic depression, and other psychosis. SUD included alcohol and any other drug dependence/abuse. Other BHCs included other nonpsychotic disorders, borderline personality disorder, antisocial personality disorder, and other personality disorders.
We measured these patients' behavioral health utilization in VA for the 12 months before and 12 months after enrolling in Medicaid, and their Medicaid utilization for the 12 months after enrolling in Medicaid. Our main outcome variables were number of VA outpatient and number of VA inpatient behavioral health services in the year before and year after enrolling in Medicaid. Our secondary outcome variables were VA reliance (proportion of care received at VA) for behavioral health outpatient visits and VA reliance for behavioral health inpatient stays in the year after enrolling in Medicaid. This study was approved by the Stanford University Institutional Review Board (IRB) and the University of Utah IRB.
Data Linkage, Sources, and Challenges VA-Medicaid data linkage is performed centrally by the VA Information Resource Center (VIReC). Veterans' data are linked through scrambled social security number. Specifically for our study, VIReC provided linked Medicaid Analytic Extract (MAX) and VA enrollee files for CY2006-2010 There are certain Medicaid data challenges that are important to highlight. First, there is a long time lag in receiving Medicaid data; hence, our analyses were of pre-ACA data. Currently, Medicaid data are available through 2013. Second, there was limited information on enrollees utilization in Medicaid managed care plans, which meant that we limited our study to states with fee-for-service (FFS) only or with high quality managed care data. Third, there was limited information on providers. Fields for national provider identifier and provider taxonomy code were not consistently populated in our data, which led us to devise a system for classifying providers based on the servicetype codes most frequently used by each provider and billing provider information. Fourth, there were differences in service-type coding systems by state. Some states have their own service-type coding systems rather than the standard Current Procedural Terminology (CPT), Healthcare Common Procedure Coding System (HCPCS), or International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) coding systems, and we obtained documentation on these state-specific coding systems when possible. Fifth, there were undocumented differences in state data systems (e.g., methods of coding missing data), which necessitated extensive data cleaning procedures, including identification of the particular values denoting missing data used by each state for each variable. Sixth, there were occasionally discrepancies between VA and Medicaid demographic data (i.e., date of birth, gender, place of residence). We dropped patients with discrepancies in date of birth. In most cases of discrepant age, gender, and zip code, we relied on the Medicaid values.
Behavioral Health Utilization Measures
VA behavioral health utilization for each patient was estimated in the year before and year after enrolling in Medicaid, and Medicaid behavioral health utilization was estimated for the year after enrolling in Medicaid. Medicaid behavioral health outpatient utilization included care received at a clinic, physician's office, or hospital outpatient department, and excluded care categorized as laboratory, diagnostic, pharmacy, longterm care, and home care services. Each Medicaid behavioral health outpatient visit had a unique combination of patient, service day, and servicing provider. For VA services, exclusion criteria similar to the Medicaid data applied. Each VA behavioral health outpatient visit had a unique combination of patient, service day, and clinic location. Each behavioral health inpatient stay included a unique combination of patient, admission day, and servicing provider for Medicaid and patient, discharge day, and VA facility for VA. For outpatient care, visits were classified as behavioral health if either the service code or the provider type was classified as behavioral health. Service-type code classification varied by the type of code. CPT/HCPCS codes were mapped to Berenson-Eggers Type of Service (BETOS) code or to Agency for Healthcare Research and Quality (AHRQ) Healthcare Cost and Utilization Project (HCUP) clinical classification categories. ICD-9-CM diagnosis codes or state-specific servicetype codes were categorized based on review of specific codes. For both Medicaid and VA, emergency department visits were counted as a separate category and are reported on in a previous study (Yoon et al. 2017) . Inpatient care was categorized as behavioral health based on the principal diagnosis using a mapping developed by the VA Women's Health Evaluation Initiative (Frayne et al. 2014) , which is an extension of the AHRQ Clinical Classifications Software (CCS) for ICD-9-CM.
When veterans were enrolled in both VA and Medicaid, VA behavioral health reliance was calculated as: VA behavioral health reliance = VA behavioral health utilization/(VA behavioral health utilization + Medicaid behavioral health utilization). VA reliance was calculated for outpatient behavioral health visits and inpatient behavioral health stays separately. Reliance was only calculated for patients who had behavioral health outpatient visits or stays in the post-Medicaid enrollment period.
Other Measures
While the association between demographic and health variables with VA behavioral health utilization and reliance have not been previously studied for dual VA-Medicaid enrollees, we accounted for control variables used in dual VA-Medicare regressions (Petersen et al. 2010; Liu et al. 2011 ) and additional factors hypothesized to be related to VA and Medicaid demand for services (Yoon et al. 2017) . Measures on age, sex, race/ethnicity, state of Medicaid enrollment, FFS or managed care Medicaid plan status, Medicaid eligibility, and months enrolled in Medicaid category were constructed from Medicaid data. Measures on marital status, driving distance to nearest VA primary/secondary care site, VA priority group (see Appendix SA2 for definition), and Charlson Comorbidity Index (CCI) were constructed from VA data. We also included two county-level variables from the Health Resources & Services Administration's Area Health Resource File-mental health professional shortage area (MHPSA) to account for access to nonfederal behavioral health providers and unemployment rate to account for economic conditions.
We also included measures of Medicaid generosity of eligibility ("eligibility score"), quality of care measures ("quality score"), and reimbursement generosity ("reimbursement score") (Arellano and Wolfe 2007; Sommers et al. 2012) . These state Medicaid program scores were developed by experts based on 55 indicators for the presence of Medicaid program factors for these categories: eligibility (based on indicators for financial and categorical requirements), reimbursement (based on payments per enrollee and demographic group, physician fees, and Medicaid fees compared to Medicare fees), and quality (based on indicators for structure, process, and outcomes). States could not receive points for any of these measures for just meeting federal requirements, but could have points deducted for not meeting measurements or norms.
Analysis
We calculated standardized differences between each BHC group and the other BHC category. Standardized differences are the difference in means or proportions divided by the standard error, and a value above 0.20 indicates an important difference between groups (Yang and Dalton 2012) . We calculated the mean number of VA behavioral health outpatient visits and inpatient stays in the year before and year after Medicaid enrollment and annualized Medicaid behavioral health outpatient visits and inpatient stays in the year following Medicaid enrollment. We used t-tests for each BHC group to compare VA behavioral health utilization before and after Medicaid enrollment. We calculated reliance for the months of dual enrollment and used analysis of variance (ANOVA) to study differences between BHC groups. Standardized differences, t-tests, and ANOVAs were conducted using SAS 9.2 (SAS Institute, Cary, NC, USA).
We fit statistical models using STATA 14.0 (StataCorp, College Station, TX, USA). In order to understand whether VA utilization changed after enrollment in Medicaid, we used multivariable generalized estimating equations (GEE) using a gamma distribution and a log link function, conditional on positive VA behavioral health utilization. This count model for VA outpatient visits has two observations per veteran (one for the "pre" baseline year, and one for the "post" year following Medicaid enrollment), and a postindicator as the explanatory variable of interest, indicating how VA visits changed after Medicaid expansion. Thus, the GEE models include data for veterans with behavioral health utilization in both the pre-and postyears. We also ran beta-binomial models predicting VA reliance, since the majority of veterans were either entirely reliant on VA or entirely reliant on Medicaid for behavioral health care (Liu et al. 2011 . Since reliance is a measure of dual system use, these models include data for veterans with behavioral health utilization in the postyear only, when VA enrollees were also enrolled in Medicaid. All regression models were adjusted with the aforementioned veteran and Medicaid program characteristics, and also included fixed effects for Medicaid enrollment year to account for differences in economic conditions.
RESULTS
Descriptive Behavioral Health Cohort Characteristics
Our cohort consisted of 7,249 nonelderly veterans with BHCs who used VA for one year prior to enrolling in Medicaid for at least 1 month in the subsequent year (Table 1 ). There were some notable differences in patient characteristics by behavioral health group.
Unadjusted VA and Medicaid Behavioral Health Utilization
In the year before enrolling in Medicaid, veterans with BHCs had high levels of behavioral health outpatient utilization (Figure 2a ). In the baseline year, on average, veterans in the SUD group had the largest mean number of VA behavioral health visits (27.86; SD = 40.68) and veterans in the other BHC group had the fewest (3.25; SD = 4.42) (p < .0001). After gaining Medicaid coverage, mean VA behavioral health outpatient visits increased a statistically significant amount for the PTSD (19 percent; p < .01), depression (34 percent; p < .0001), and other BHC (57 percent; p < .0001) groups, and decreased nonsignificantly for the SMI (À5 percent; p = .33) and SUD (À2 percent; p = .49) groups. Total (VA + Medicaid) mean behavioral health outpatient visits increased for all BHC groups and was statistically significant except in the (Figure 2b ). On average, veterans in the SUD group had the largest number of VA behavioral health stays (0.90; SD=1.57) and veterans in the other BHC group had the fewest (0.02; SD=0.18) in the baseline year. After gaining Medicaid coverage, mean VA behavioral health inpatient stays increased a statistically significant amount for the PTSD (197 percent; p < .0001), depression (81 percent; p < .0001), and other BHC (135 percent; p < .05) groups and decreased a statistically significant amount for the SMI (À28 percent; p < .0001) and SUD (À37 percent; p < .0001) groups. Total mean behavioral health inpatient stays increased for the PTSD (126 percent; p < .001), depression (171 percent; p < .0001), and other BHC (357 percent; p < .001) groups and decreased for the SMI (À18 percent; p < .05) and SUD (À16 percent; p < .001) groups. 
Adjusted VA Behavioral Health Utilization after Medicaid Enrollment
We predicted VA outpatient behavioral health visits using GEE (Table 2) . Our key independent variable of interest, year after Medicaid, indicates whether the number of VA outpatient behavioral health visits changed after enrolling in Medicaid. We found that there was not a statistically significant difference in the number of VA outpatient behavioral health visits used in the year following Medicaid enrollment compared to the baseline year. Veterans in the SMI, SUD, PTSD, and depression groups used more VA outpatient behavioral health visits than veterans in the other BHC group (all p < .01).
Other factors significantly associated with more VA outpatient behavioral health visits included: age; VA priority groups one, two, and four-six (with seven-eight as the reference group); being black (vs. white); being enrolled in a managed care (vs. FFS) Medicaid plan; having a higher CCI; qualifying for Medicaid through Section 1,931, unemployed adult, medically needy, poverty/pregnant women, or other Medicaid eligibility status (compared to 1,115 demonstration waiver status); living in a county with a higher unemployment rate; having a longer drive distance to VA primary care; and being in a state with a higher Medicaid reimbursement rate. We also predicted VA inpatient behavioral health stays using GEE ( Table 2 ). The number of VA inpatient behavioral health stays increased after enrolling in Medicaid (p < .01). Veterans in the SMI, SUD, and depression group, but not the PTSD group, used significantly more VA inpatient behavioral health stays than veterans in the other BHC group. Other factors significantly associated with more VA inpatient behavioral health stays included: months enrolled in Medicaid; being Hispanic (vs. white); qualifying for Medicaid through medically needy or poverty/pregnant status (compared to 1,115 demonstration waiver status); living in a whole-county MHPSA; having a longer drive distance to VA secondary care; and being in a state with a higher Medicaid reimbursement rate or more generous eligibility criteria.
Unadjusted VA Behavioral Health Reliance after Medicaid Enrollment
Although VA reliance on behavioral health outpatient care was high for all BHC groups, it varied by group (Table 3) . VA outpatient reliance for behavioral health care was lowest for veterans in the SUD group (86 percent) and highest for veterans in the PTSD group (95 percent) (p < .0001).
VA behavioral health inpatient reliance was lower than VA behavioral health outpatient reliance for all BHC groups (Table 3) . VA behavioral health inpatient reliance ranged from 58 percent for other BHC to 81 percent for PTSD; differences between BHC groups were not statistically significant (p = .06). Notes. The outpatient utilization regression was conducted including patients who had at least one VA behavioral health outpatient visit in the baseline year and adjusted for year fixed effects and all factors in the table, including drive distance to VA primary care from a GEE model. The inpatient utilization regression was conducted including patients who had at least one VA behavioral health inpatient stay in the baseline year and adjusted for year fixed effects and all factors in the table-including drive distance to VA secondary care-except for other Medicaid eligibility due to collinearity. Both models adjusted for the factors in the table as well as year fixed effects. **p < .01, *p < .05. In an adjusted beta-binomial model, several patient and state factors predicted VA behavioral health outpatient reliance (Appendix SA2: Table S1 ). Incidence rate ratios (IRRs) represent the difference in the proportion of total visits and stays that occurred in the VA (VA reliance) associated with each unit change for a continuous variable or category for a dummy variable. With respect to our key independent variables of BHC groups, veterans in the SMI (IRR = 1.38, p < .05), PTSD (IRR = 1.63, p < .01), and depression (IRR = 1.36, p < .05) groups had statistically significantly higher VA behavioral health outpatient reliance than veterans with other BHCs in the year following Medicaid enrollment. Each additional month enrolled in Medicaid was significantly associated with a 9 percent lower proportion of behavioral health outpatient visits occurring in VA (p < .01). Other factors associated with higher VA outpatient behavioral health reliance included: compared to being in a lower priority level (7-8), being in higher VA priority levels 1, 2, and 3; being black (vs. white); and having a higher CCI score. Factors associated with lower VA inpatient behavioral health reliance included: being in the Medicaid section 1,931 versus state 1115 demonstration waiver enrollment category; and living in states with generous Medicaid eligibility. Patient and state factors associated with VA behavioral health inpatient reliance largely differed from the factors associated with VA behavioral health outpatient reliance (Appendix SA2: Table S2 ). The only two overlapping factors were PTSD group and CCI. As was the case for VA behavioral health outpatient reliance, being in the PTSD (IRR = 3.69, p < .01) versus the other BHC group and having a higher CCI score (IRR = 1.29, p < .05) was associated with higher VA behavioral health inpatient reliance. Unlike for VA behavioral health outpatient care, being in the SUD (IRR = 2.18) versus other BHC group was also associated with higher VA reliance (p < .05). Factors associated with lower VA inpatient behavioral health reliance included: being in the Medicaid medically needy versus state 1115 demonstration waiver eligibility category (p < .01); living in states with better Medicaid quality; and longer driving distance to VA secondary care.
Since all veterans were not enrolled in Medicaid for a full 12 months in the post-Medicaid year, we ran a sensitivity analysis to compare the reliance results above with those for the subset of veterans with 12 months of dual enrollment. While not all the same variables are statistically significant when comparing the 1-12 and the 12-month models (perhaps due to sample size differences), the point estimates are of similar magnitude. The sensitivity analysis regression results appear in Appendix SA2 (Tables S1 and S2 ).
DISCUSSION
While veterans with BHCs did not significantly alter their utilization of VA outpatient behavioral health visits after enrolling in Medicaid, they did start to use Medicaid outpatient behavioral health services, thus increasing total outpatient behavioral health utilization. In contrast, veterans with BHCs significantly increased their VA inpatient behavioral health stays after enrolling in Medicaid.
Furthermore, after enrolling in Medicaid, veterans received the majority of their behavioral health care in VA. After gaining Medicaid coverage, there were statistically significant differences in VA reliance by BHC. Veterans in all BHC groups used the Medicaid system for some behavioral health care once enrolled in the program. Future work should examine veterans' preferences and care coordination in these two systems by BHC.
Our results contribute new information on dual system use for veterans with BHCs. While previous studies have examined dual VA-Medicare behavioral health utilization (Liu et al. 2010; Petersen et al. 2010) , this is the first study on VA-Medicaid dual behavioral health use, and the first to examine differences by BHC categories (SMI, SUD, PTSD, depression, and other).
The linkage of VA and Medicaid data is critically important for research, clinical, and policy communities. In the current study, Veterans decreased their VA behavioral health outpatient care by 9 percent for each additional month of Medicaid coverage, which is larger than the effect (5 percent) previously reported for all VA outpatient care (Yoon et al. 2017) , so patients may have been more likely to utilize Medicaid for VA care for behavioral health services than other care. This suggests that both VA and Medicaid provided important behavioral health resources for veterans and that clinicians should be aware of care provided, such as drugs prescribed, in both systems in order to better coordinate care. Additionally, while many studies only include data from one healthcare system, our study highlights how critical it is to incorporate multisystem data in order to have accurate study findings.
Finally, these behavioral health findings have policy implications for VA that would not be apparent without linkage of VA and Medicaid data. First and foremost, in post-ACA analyses, the VA should not expect to experience changing demand for VA outpatient behavioral health services by younger veterans who enroll in Medicaid. However, VA should anticipate that some veterans will use Medicaid for behavioral health services and will thus experience heightened care coordination challenges. Additionally, total federal and state dollars spent on behavioral health services are expected to have increased due to increased total utilization of behavioral health services. This finding aligns with previous literature on behavioral health, albeit on nonveteran populations (Han et al. 2015; Wen, Druss, and Cummings 2015; Ali et al. 2016; Burns et al. 2016 ).
Limitations
Our study faced the same limitations as the parent study (Yoon et al. 2017) . First, other insurance coverage is not always accurately measured in the VA. Thus, some patients may have had private health insurance prior to enrolling in Medicaid that we did not account for. Second, this study does not include data on why veterans chose to enroll in Medicaid, which could help to explain differences in utilization and reliance. Third, this study did not include VA enrollees who did not use VA care or those who were eligible for VA but did not enroll, so results may not generalize beyond VA enrollees who use VA care. Fourth, the study focuses on utilization in the 12 months after Medicaid enrollment and may not provide a complete picture of veterans' demand for behavioral health services.
There are a few limitations unique to the current study. While we improved upon the parent study by controlling for secular trends (year), economic conditions (unemployment rate) and access to nonfederal clinicians (MHPSA), we were not able to control for VA facility factors influencing veterans' ability to obtain VA care (e.g., wait time, capacity), disease severity, duplication of services , or substitution effects (Nelson et al. 2018 ) that could help to explain our results. Additionally, it should be noted that we focused on behavioral health services provided by behavioral health specialists, rather than behavioral health care provided by any provider (e.g., primary care). During the course of this study, efforts were made to integrate primary and behavioral health care in both VA (State Health Access Data Assistance Center (SHADAC) for Medicaid and CHIP Payment Access Commission (MACPAC) (2015) . However, since integration had barely begun during the course of our study, this is a minor limitation.
Finally, a general limitation related to policy implications is that the data for this study preceded the ACA and the Veterans Choice Act (2014), which increased veterans' access to community providers paid for by VA. Thus, while this study simulates the effect of gaining Medicaid coverage for VA enrollees prior to the ACA and Choice Act, it may not entirely predict effects on utilization given the presence of the Medicaid expansion and Choice Act. However, for the time being, these estimates are the best that could be achieved given the redaction of Medicaid claims with evidence of SUD (Frakt, Hanchate, and Pizer 2015) and a lag in accessing Medicaid data. For a period of time, due to the Confidentiality of Alcohol and Drug Abuse Patient Records regulations, 42 CFR Part 2, Medicaid claims were removed if they included a diagnosis-related group (DRG), diagnosis, or service-type code related to substance abuse. Specifically, substance-abuse-related claims were redacted from Medicaid data starting in 2010. This redaction rule was reversed on January 18, 2017.
CONCLUSION
Through linking VA and Medicaid data, we were able to understand changes in nonelderly veterans' behavioral health services use following Medicaid enrollment. While VA outpatient behavioral health utilization did not change and reliance on VA for behavioral outpatient care remained high after enrolling in Medicaid, Veterans used some Medicaid behavioral health outpatient services once enrolled in the program. Patients with PTSD had the highest reliance on VA care, highlighting the important role of VA providers on treating service-connected disabilities. Veterans using the most Medicaid behavioral health outpatient care were in the SMI and SUD BHC groups. After gaining Medicaid coverage, reliance on VA for behavioral health inpatient care was lower than for behavioral health outpatient care across all BHC groups. Increased total behavioral health utilization could represent pent-up demand for services, dual use of healthcare systems, or worsening disease severity.
